Anti-oxidant status in an in vitro model for hyperglycaemic lens cataract formation: competition for available nicotinamide adenine dinucleotide phosphate between glutathione reduction and the polyol pathway.
The level of NADPH, total glutathione and sorbitol have been measured in a normal (5mM) and hyperglycaemic (35mM glucose) in vitro rat lens model. In hyperglycaemic conditions, these intermediates are 50%, 84% and 3628% of the normal level. When oxidatively stressed with H2O2 (0.1mM-1.0mM) a gradation in the NADPH and total glutathione decrease is seen, at both glucose levels. This effect is most pronounced in lenses incubated in 35mM glucose, with levels already decreased, the NADPH falls to 15% of the normal lens. Sorbitol levels are correspondingly lower when the lens is oxidatively stressed. The inclusion of the ethyl ester of glutathione alleviates the disruption in anti-oxidant status caused by H2O2 but is unable to restore the NADPH level depleted by hyperglycaemia. These results are discussed in relation to the competitive requirements for NADPH between anti-oxidant preservation and sorbitol formation, as a mechanism for lens opacification in diabetes.